Mechanism of Ca2+ wave propagation in pancreatic acinar cells.
An increase in cytosolic Ca2+ often begins as a Ca2+ wave, and this wave is thought to result from sequential activation of Ca(2+)-sensitive Ca2+ stores across the cell. We tested that hypothesis in pancreatic acinar cells, and since Ca2+ waves may regulate acinar Cl- secretion, we examined whether such waves also are important for amylase secretion. Ca2+ wave speed and direction was determined in individual cells within rat pancreatic acini using confocal line scanning microscopy. Both acetylcholine (ACh) and cholecystokinin-8 induced rapid Ca2+ waves which usually travelled in an apical-to-basal direction. Both caffeine and ryanodine, at concentrations that inhibit Ca(2+)-induced Ca2+ release (CICR), markedly slowed the speed of these waves. Amylase secretion was increased over 3-fold in response to ACh stimulation, and this increase was preserved in the presence of ryanodine. These results indicate that 1) stimulation of either muscarinic or cholecystokinin-8 receptors induces apical-to-basal Ca2+ waves in pancreatic acinar cells, 2) the speed of such waves is dependent upon mobilization of caffeine- and ryanodine-sensitive Ca2+ stores, and 3) ACh-induced amylase secretion is not inhibited by ryanodine. These observations provide direct evidence that Ca(2+)-induced Ca2+ release is important for propagation of cytosolic Ca2+ waves in pancreatic acinar cells.